The elusive keratin microfibril (Rogers 1959; Dobb and Rogers 1967; Dobb, Sikorski, and Whitmore 1968; Millward 1969) has been observed in an almost native form. in dispersions of enzyme-treated rat vibrissal follicles (Whitmore 1972). It is now evident that similar filaments can be readily obtained by dispersing other enzyme-treated keratins.
The elusive keratin microfibril (Rogers 1959; Dobb and Rogers 1967; Dobb, Sikorski, and Whitmore 1968; Millward 1969) has been observed in an almost native form. in dispersions of enzyme-treated rat vibrissal follicles (Whitmore 1972) . It is now evident that similar filaments can be readily obtained by dispersing other enzyme-treated keratins.
In an attempt to prepare large quantities of pure native microfibrillar material suitable for X-ray diffraction and amino acid analyses, macerated samples (about 1 g) from the keratogenous zone of the wall region (Giroud and Leblond 1951) of several cow hoofs were treated for 30 min with 10 ml of a 0·1 % chymotrypsin solution, buffered with 0 ·IM phosphate, pH 6·5, at room temperature. After washing with buffer solution the sample was gently homogenized in distilled water. Microfibrils were readily apparent, in negatively stained preparations of the dispersion, similar in appearance to those obtained from rat vibrissal follicles (Fig. 1) . The bundles of microfibrils from cow hoof (Fig. 2 ) appeared more disordered than those obtained from. rat vibrissal follicles, probably as a direct result of the more random nature of the filament deposition during synthesis of the former. Due to the com.plex, invaginated nature of the dermal-epidermal junction, complete separation of pure epidermal material was not possible without causing disruption of the native structure of the microfibrillar material, probably as a result of either the high pH's or ionic strengths of the solutions generally employed, and consequently the preparations were contaminated with native collagen.
Since microfibrils were successfully separated from the keratinizing region of cow-hoof epidermis (a "hard" keratin) it was considered that a similar treatment of the "soft" epidermis (Brody 1964), such as cow-nose epidermis, should reveal similar filaments. Several methods have been described concerning the isolation of the fibrillar precursor or a-prekeratin material (Rudall 1952; Matoltsy 1965; Baden, Bonar, and Katz 1968; Tezuka and Freedberg 1972) but all cause denaturation of the proteins and subsequent in vitro regeneration (Matoltsy 1965; Baden, Bonar, and Katz 1968; Tezuka and Freedberg 1972) yields filaments which bear little resemblance to the native microfibrils (Brody 1964). However, native micro fibrils (8·0 nm in diameter) were released from cow-nose epidermis in the present work, using 0·05% chymotrypsin buffered with an isotonic salt solution (Ca 2 +_, Mg2+_, and PO~--free Tyrode's solution) for 30 min followed by gentle homogenization in distilled water. The filaments (Fig. 3) are similar in appearance to those microfibrils obtained from the hard keratins and in some regions longitudinal striations are vaguely discernible (see Whitmore 1972) . It is hoped that suitable dispersions of pure filaments from both hard and soft keratins may be prepared so that the structure and composition of the two types of protein can be compared directly. It is possible that embryonic material may provide the best source of epidermal cells since the separation of epidermis from dermis may be somewhat easier. The microfibrils reported above do not represent the only filamentous material which can be obtained from keratin structures. There is abundant inner root sheath material which yields filaments remarkably similar in appearance (Steinert, Dyer, and Rogers 1971) to the microfibrils from cortical cells and it is this material which has made the isolation of microfibrils from large quantities of guinea pig follicles extremely difficult since the two types of filament cannot be readily separated without denaturing the cortical material. Furthermore, the two different types of filaments cannot be readily distinguished in the electron microscope. There is a microfibrilmatrix complex evident in cross-sections of feather keratin (Filshie and Rogers 1962) which is similar to that of wool and hair and, furthermore, it is considered that the sheaths offeather follicles are composed of an 0(-protein (Rudall194 7). Therefore, it was thought that the feather follicle might reveal a further example of keratin microfibrils. Figures 4 and 5 show the results of dispersing enzyme-treated whole feather follicles from 1-week-old Rhode Island Red chickens. The developing barb region of the follicles yielded sheets of material (Fig. 4) which did not exhibit any significant longitudinal fibrillar structure when stained in the same IIJ.anner as previous preparations, and furthermore showed no finer subdivision into filaments of the expected dimensions (3·0 nm diameter). The microfibrillar-type material (Fig. 5) , 7 ·0-8·0 nm in diameter, evidently originated from the follicle sheaths, but cannot be identified with either the microfibrils or the Hiner root sheath filaments of wool and hair follicles from electron microscope observations alone, as indicated previously.
Work to obtain pure preparations of native microfibrillar material from the sources of keratin mentioned is continuing and it should enable a more detailed investigation of the structure of the keratin molecule.
